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(54) SOLID HIGH POLYMER FUEL CELL AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
high-performance solid high polymer fuel cell by 
arranging a hydrogen electrode and an oxygen 
electrode made of a gas diffusion layer and a 
catalyst layer across an electrolyte film made of 
a solid high polymer material, and containing a 
proton shift acceleration power generation 
initial stage characteristic increasing agent at 
least in the catalyst layer on the oxygen 
electrode side. 
SOLUTION: An electrolyte film 1 made of a 
solid high polymer material is pinched from 
both faces by a hydrogen electrode 2 and an 
oxygen electrode 3 laminated with a gas 
diffusion layer and a catalyst layer on the catalyst layer side respectively, collectors 4 
having gas feed grooves 4a are arranged on the outer faces, and gas seal bodies 5 are 



mi 




provided and sealed to obtain a solid high polymer fuel cell. At least a catalyst layer on 
the oxygen electrode side contains a power generation initial stage characteristic 
increasing agent which accelerates the proton shift in it and increasing the power 
generation initial stage characteristic or a water holding agent capable of holding 
moisture of 1-10 mg/cm2. Sulfuric acid, phosphoric acid, or their compounds are 
preferably used for increasing an agent or water-holding agent, and at least the oxygen 
electrode 3 can be impregnated and contained with it. 
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'J>ft < £ tWIE^»Jro|tlfE^g«. 1 ~ 1 0 (mg/ 
cm 2 ) rot5HW*^4Sr«:*-f 5 - 1 ri^ftgftiSzk^JS:'^- 

[iw«3 ] m*« i *fciiMsMi 2 (c*jv^T, mm 
iw*:^ 4 ] tfi^titf *w»m t mm t zmm ur 

±.fr£*tZ>&W$}Mmii±ft%L *fc»4 1~10 (mg/cm 

H 2 => 2H + + 2 e" 

(l/2)0 2 +2H + + 2 e 
[0 0 0 4] ±ia^£f«?&W»£;7'n-fe^»4 > ±(di&<0 

^rLTs ±fe<A)«»te*iVvt\ 

t^SW^ #B8flg6 0-354 7 2#^cM^$iX 
-CV^„ W3-1 027 74f, #»5p2- 

8 6 0 7 i#&«uc& mm*^-rz>*-^7v— 
m»m\mm Lx$>zmm(omMmm.£tix\,^ 0 
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[0001] 

©7k*-iWf»jii8»«iincH-ra. 
[0002] 

[«*©£«] ffc*fi^H^*H t «!^Wfe<o«* 
m^«BI£#& > 2oro®ffi£, mnti,x<D 

ykmRxmm&&m-z>^iktfrt>ffii8.£hx\,^o m 
mmte. mat. ^<Dm&*&$rtz>uwk. ±ie®» 

[0 0 0 3] BP*>, **BBC*iV , 'TH:» 
«tl) 

30 ^(d^&^nfcgSi?^ t ftUim LfcT-o hvi:^ 

" =» H 2 0 Mt2) 

[0005] iiS, @fri«^T-M^!)sfS«lT'tt±IEWj; 

otmm*&mizixxis«). w%wm*ffi&\^x*i£7 

o hvit «S^t^ffit^®-c±IE(-fk2)^s 

40 [0006] 

[5IBJ^i?»:U±5i-rSSSIi] \.ti^t£Wb. ±IS^ 

[0 0 0 7] 

50 im£*m&:1- : btclb<0^&] ±|SgWSrii^-t-5*^ 



3 

&fimS&> 1 ~ 1 0 (mg/cm 2 ) co©H(75*^fl:Sr^-t- 
[0 0 0 8]—*, l«j«ras*T5a|c5SWcJ:SH(W5 

mm t *mm i>xbi& Ltzy^mmRimmm^mmm 

14 1 ~ 1 0 (mg/cm 2 ) ©©fflOTK^S^r^-T -5 - t # "I 
[0009] <fc*tf±\ 3S©lDJ»i£>;7 B a h >£«b 20 

[0 0 10] 

i&w<omm<z>j&M] sit. ^mm<om^ffmm\z^ 

X. B8BSr#«lU*!S«€>RW-*-S. Hilt *3SWKJ: 

m l <0lBW!fWgRTJ5#«1SSlJ^rolfc*cElT?*>5. Bi, 30 

*ttfHKlt 1 t . !£«ft?*BII 1 fcPfMto»feSEKPi-6 J: 5 
^^ttMC5*M«liaHR LfcimJ*®tt: 4 k , v~- 

-5. mseitBSi. 2 Rxmmm 3 1 

tfW*W4RI±H:-t©««|Jfcra»LTV^r» 40 
[0 0 11] B2telsv*-C, *^^c07k^2im^ 

Magi t^H3 ^©iwieiiHWSr^Tv^. * 
mnmmrn 8 1 xxmm 9 ur^m- 

•5)ia>io&So -tUT, ^^-l&tfc® 7 , 914, 
t©T-fo5 t Sfc» feftfettSe, 814. i&i&^tWcTkiit 50 
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—mmf$.£irix^^i><nx&>z> 0 

[0 0 12] EP*>, ^W£J:*II{m&?3!*Btttttt 

*s 2 m<ommm 6 1 ks?® 3«i<Dte«t@ 8 ak 

S»««9WNH^IW*fctt^fflSr^rt-a r £ «fc 

western 3 -eromwii 1 frwfu y ^mtt^MK 
u mmm 3 <D^&&<omimf&**m\zmi>»&z> =. 
tx\ mmm-?* h>^S)Sr5fe#L, & < mnmw&*\°\ 

±£it, ±&kLX<DWmm<o&fflt&®Zi><nxib 
[0 0 13] W:, *3SW»-J:5^®SJ^#l4-t^"lR 

*few#iS-r-5^«tLTi4, wsffiw&mmtzmm. 
m&&ttzmk&ittemm.<k&to*k'Lx. 

[0014] *fc x «7k»J#jftSf4, i M(^e^) ~ 3M 
(*A0ro&ffl#i&<, ^Tk^WTK^ro^att, 1~ 

1 0(mg/cm 2 )<75^ia/!iSS.V\ L< {43 

~6(mg/cm 2 )cO$6ia^AV^i:^^-r.7 , 'c <) BP*>, Km 
g/cm 2 ) OT-CfoS fc»fMl0»!«H4O5S«iW»**i'i*. * 
fc, 1 0 (mg/cm 2 ) Srjg^. St ttdiBoMHU&'PHSU R 

C<^tt05fe»^^H^V^^-efo5)o -?rbT, 3(m 
g/cm 2 ) ^T^H^fc»«t«»«H4«>BM!f *s» ^ 
tt. 6 (mg/cm 2 ) SATXfotll-£mLffl&<0*$;frm& £ft 

z>frbxtbz> a ft. mj&mawmmttmMti&w 

X\ ; t<D7k.#<D^m±'P* < , 1 (mg/cm 2 ) 4:6x5 h 
[0015]^ ftfej!ig^ot!ft*»J^#i:ttaEero 
•4, «4ittg(w^JD-r5Jg7ktt**-r5i^*^JW^*faSr 
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■£t£&$ix.xfi m%tetmm<nmimm 

UT»4, sK^T 1 h97^na:^-Ui^(6lT, PTFE 

fc*t) 4 yXWtt. (c F)n-efta$ns 7 y<k 

[0 0 16] U5>U «7KttJfe«f»JH«^ttw«^W 
®»cov ^14. i o ~ 4 o (mft%) . »*L<lilO~ 

3O«*%)T?*>0, **flB£OVvCtt, 2 0~50 
(»ft%) . #£L<f420~40 (Sfi%) T-fc 5. * L 
T» *i!i®w|g*ttig»#Jtf>ft<*, 

^jw*<t 9 -t0>«Efctev>-c i o (»s%)«±#<-r 

S„ 

[00 171 tr^T?, hygiW^y^S 20 

^rf-^<DX\ zfuY^temfc*&M\z.mutZ>k, fit 
jSKB7L^KS-r5J*^!iSfc5„ Sot #<tt«awc# 

HT'foSo ^LT. tej^SJCj^SP VX^%iW&mm<r> 30 
[0 0 1 8 J — «lcof^K(±, ^R^jfeaSigLT^ 

s. (WiLtroftw^i, mm&#z 

mmkmmkZftmj&f&Lx, *m®%.ummmzft 40 
aw-a*src*>a. isot, zoxm&mmLx&mw 

«tp«c ®7km£m\<DmnmzM&^x&micmfe 

ft £ Hfficolg *tt<Z>ttS K-g-fc^T&fc 5 t 

[0019] -tttb-h. (**»w«>^r*(flP*», 

ft)££< LfcvMifrtt, tt3W«©aS5!lP»*r^*< Lfcfe 
fc< ufcv^«*»4» *£«£!l<o8sflP*£#< LttflUBoa 50 
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*tttt3WB©«»li«;:J:0ffilt«-T?*, §Kt«>*[ 
riUfcf*Lfcf^ttfc 2, 3<£>HJS#1£^U 

[0 0 2 0] 

[gara 1 ] wsm 1 rojMWRira^tt^ttsiwxtf 

/U*V^8&^>£&WJJi(Aldrich Chemical *t 
Naf ionjfc) £ , ®*tt#£»#J t LTCO P T F E W7k 

00((im)<D^}—^>^<—^<iC y P T F E(D7k%mm& 
Sr. PTFEMil 2(mg/cm 2 )(75S'J-g-T"a*U 350 

[0021] -t L-f > K^smiBfciwrawwBei^- 

xF?ri«LTam *ii*8 0CC)tf*a!»UT» P>5 

(flffiffiiBI 9 cm 2 ) tc:>ct L"C> l M (^e/u) cogit^TK® 
*gSr, 5(mg/cm 2 )<DSiJ-g-T-^«^-y:T, SP*>. ifcKSI^ 

|S«>J:5fc, *«iS^!|-e»4, ffittfiK^i:. Sfl^i:, 

l, r <n>i3*mm k mmm k <Dmm3&%Gmizm l 

[0022] BP*>. J:5B»*^FaH«»«lll 
wSiig^j£o^iSt4, Ziri*?iritfxtma kfmm k z 

mm LXM& \.tLi^mmc.mmm<r>mFtmmm\z. 
x. mmhft*m*bt£zmMffl&*m$\.ximtz 
mwm^mmmk<omt)s^.\^^x, ^^<tt 

?r±#$-yrSlim«]Wi|^±#^J, Sfc«4 1-10 (mg/ 
cm 2 ) ro«SH<7>*#ft£r{S*rr5 r. i *s^Tffi*»*»l«r& 

[0023] Afltf<jfc*Sffi©*&fi)t»4* 6^0. 3(mg/cra 
2), ^-zK>«&*0.97(mg/cm 2 ), /ohV^SO 
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(fiSX), PTFE3 0 (fiSX) £ Lfco HHRffi<0*lriJ 
fi, e&O.SGng/cm 2 ), #V$*0. 97 (mg/cm 2 ), 7° 
o h 2 O (**%) , PTFE2 0 (SS%) £ Lfco 

HiMS^*Wa»fefc5WOTW-W:» Du Pon 
ttt« Nafion 117 SrfflV^C tLT> TK^ffiSt^ 

T\ *»yh/^Sti-3t, IP*>, 100 (kg/cm 2 ) <D&. 
t)X\ ffl«120CC)T?l 5#:?V*L-C*»U t 

^SHHS^tJWBWSfcifc^ e^0.3(mg/cra 2 ) 
t , * V$*0. 97 (mg/cm 2 ) t , T'dF # 2 
0(M%)i, PTFE2 0(WBOi:ora— SBJfttU 

[0024] U1±W± 5 te^ZWilt 

l-c«&*» &&m&<nw,ffi&&-W£<\m*. so 

B 3 ht, #38K I- ± S-^««5JIW«ftOffil«*IW t 

V>^:«?l&ro^ttlBtt, IE^^500(mA/cni 2 )B#liT|J] 
^©l£;5SfLIB).52V(¥^)£*l'T^5«, r.^c*J-b 

jJfE^^SOOdnA/cm 2 ) WmTDWHtEEtfO. 62 V "C*> 

[00 25] Bttfeftil 2 ] Xffiftl 2 0>*fll*li, tStfUJfe 

43M <£>fi£®8&f£ 5 (mg/cm 2 ) fc^ft ^tfctrof 

fi, H3lCiS^-SB^l©IS*i«»iia^*>ofc. * 
3li£01J 2 W^©^<0*nJW'ttti6»i, SSfE«;g500 (mA/ 
cm 2 )H#|C*J(t5^]»miI^x a60V«rtt*.5tttt*r»L 
fc, 3|s:||JS0iJ2<7)J;5^<*7K^«**Sri85»e>Tl>> 

[0026] cutro 3 ] mmm 3 ofl&/&»i, ^rnrnx 

^— 7. Mi, 5F*S»g3(*tm)<o#— ^yroji^lita 
U 3 0 (fifl%) <z>-f ;T >->2gM8JiI ('*- 

7^n^^ V®f«tai)STJ«4 0 (if%)tf)PT F E 
S52Jia<7V<-* Mi, HJS^Jl tlDCirLfco 
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T, ~tib<D^-x h&tfxtfflmt Lt(D*-*v-: 
-^fC, 2SIC^L, 8 0CC)-?*H*UMS«*tf*l 

[0027] fk*<z>, ^mmnmmm^^wMmmn 

ISlflO^- * Mi, 5fJS*fcS6 Um)C0#— #V<£> 

m^M(.y<—y^^^^^^)Rx^3 0 (S4%) 
©ptfe £ris^ Lt#fc, «ae«©«aiBi«>« 

fi?®BMUJ©£ 2 m a h »i, **6^J 1 i: H?) C t L 

[0028] in 4 (i, *&wiz£ zmmm 3 wwwai 

ll^«500(mA/cm 2 ) K)^lC*5V >Ttt'<*Ui. 
®?&®EiS0. 60 V{4-C$>5 <DfC*j- L, &$3&®\(09M£. 

ofc. Ifemi-nrf, [si— HffiT-fctUi, flbV^mi5f^r^<75 

S^i(sfm?tfc»i, t> ^ <t 9 ^lffi&tJ s *^ffio}&l4 

[0 0 2 9] iy.±§riB*tb»i, ^roiltJ-efo^o fin*?, 
30 ffR ^ *0>tt#fUK&tttr J; 5 tc«»tfc«li-e*>S^ 

[0 0 3 0] 3(s:^tCj;^4, #m®<75fi^l<^ 

fi**JV**> ; 5 | NMS« 5 *« : Tfc«ltpr 5 r. i tc± 9 , H 
40 ^»™iS»«?l!W)Wl!lttlB*l^l-b**S - 1 

7Ktt*5ji5VN#^{i, g^*mHJ: "9 1®^®^*^*^ 
[00 3 1] *fc$P>fi, *HJS0i|ro7K^<lS.I^*ffi 
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<a0#ittfH L «8?SC-e;fe o T t> Av * LJMto T t> ftv \, 
if ©7 ?*ttUB, *fcttflS*}6*H«<C F) n-C*S*t* 

[oo32] £ bic MSHttw-ttutf , 9 "<?«> 
(4ffl^?Ksiro^KJhsu 5 7°n hxD&mzi&m-rztc 

aufc»*-c*ott. ^*s^«)«!«g»4S*l4*^ 20 

l^ro-e, ^<D*#«>^:fr4l4*J>ft< x 1 (mg/cm 2 ) Sri®*. 

l»^IWWili«l s »;:tt£<bfc, fl*«itJli*iroff«Kj£(c 

flM^L#»4*Ufft<bftt'\ U5»U 7K3HHRra4?Mi 

dS(Eii$n5WC. ^^fc:Jt^;h,fc&k$H£#«»4/h 
&<, t^oT. ^*)P>d»t«x.»41ftlgfii{Mro*^«Hfck 

[0 0 3 3] w*UC**L-C, #JMHfc.fc 
r*>, 7k^^*^*S«7Kfflro7k^rc>^*»4, 1~ 

i o (mg/cm 2 ) ro®H-cfc£ r t a>m^ LV ^*«r»fc t> 

[0034] K6, ^«^«ii#tt±^Ji: LT3£;ftSg 
#14, (D/ohy (zMft^ ^-^H + ) Zfflmt 5 d & , 

(3) to^F*3 WJWTLSrMS Lftvci (HfTC#?£ US* * 
ri:)-T?;fe9, i^S-fStcoi: UT\ 6ftK4fcl4B!tffiffb 
«W*fcl4«WWb^*i**>5. mCO). (3)«DB 
Srtt'SKtfeott, ^I47£t£/*#?r«-r<£>-r\ 50 
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[0 0 3 5] jfcfc, fibMW^iRS^WittBrtttt 

^<D&m i ®M,\zt£r>mm&i&> i £fc<k-t-z° ep^ # 

[00 36] m^mt UCI4, l|t/j;*fibWIWSrfflV^ 

if-g-fi, 10 (mg/cm 2 ) -efcofc„ 
[0037] ^,?L^CM LT 14, Jx*tK 

i&a^ At^i srt f4?sv ^mx*te&m(vimm* 

St®ISMi«Jiwm«lg^ s ii5<^9, §f>tc:J4, 
^ 4: 9 mmtfftM < , R«?»«)!flrSftffiWro 
m^ s SISt-^9®®tttB* s 5iab/ t c</«c5. ffloT, 
»7L^ajcf4igE«SH* s *>9, 1^t«o^m{-4ni4, *^ 
ffiT-14 3 5-60 (%) S^ffiT-14 4 0 ~ 6 5 (%) 8 
9 , fcmmx 9 t>l»««>*HL*«r 5 (%) 

5^, «SH4«6«rl«l±S*«fc«>»=ttl 0(%)£X±.i>m 

[0 0 3 8] 

[^^<D^*1 *^B^tc4n»4, Bfoii^mfilWIfck 
[HSrofS^/iUiW] 

[Ull] ^M^J:5-^«<offl(M»^«!J»»«lll 
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[E2] in i <Dwmm&x^rmm^<o^-xm^ 



[El 3] #38^f£<fc5-I 

[EI4] ^Mti5^«3©«MBt-Wlb«ofB(HISaf4: 
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